online | memorias.ioc.fiocruz.br Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 107(5): 684-686, August 2012 Torque teno virus is a human non-enveloped singlestranded circular DNA virus with icosahedral symmetry and a particle size of approximately 30 nm. TTV was first characterised as a blood-borne virus and was initially referred to as transfusion-transmitted virus (Nishizawa et al. 1997) . Its negative-sense genome is 3.6-3.9 kb in size (Mushahwar et al. 1999) . Recently, it was renamed Torque teno virus (TTV) and classified as a member of the genus Alphatorquevirus in the family Anelloviridae (ICTV Virus Taxonomy 2009) (ictvonline.org/).
Although TTV infection has been suggested to be associated with a number of diseases based on epidemiological data, there is no direct causal evidence linking TTV infection to specific clinical manifestations. This virus is distributed around the world and the prevalence of TTV infection is similarly high in all groups tested, including patients with liver (Asim et al. 2010) , acute respiratory (Maggi et al. 2003) and renal diseases (Irshad et al. 2010) , as well as in human immunodeficiency virus (HIV)-positive subjects (Devalle & Niel 2004) , drug users (Alzahrani et al. 2009 ) and healthy individuals (Vasilyev et al. 2009 ).The objective of the present study was to determine the prevalence of TTV DNA in blood donors and patients requiring haemodialysis in the southern state of Rio Grande do Sul (RS), Brazil. A cross-sectional study was conducted from May-August 2010. Plasma samples from 150 consecutive blood donor candidates and all 77 patients receiving regular haemodialysis treatment at one dialysis unit in the city of Pelotas (in the southern region of RS) were tested for the presence of TTV DNA. This study was approved by the Research Committee of the Lutheran University of Brazil (2009-440H). All participants signed an informed consent form and filled out an epidemiological questionnaire.
Hepatitis B surface antigen (HBsAg), anti-hepatitis C virus (HCV) and anti-HIV I/II antibodies were detected using standard commercially available assays. The alanine aminotransferase (ALT) serum levels were measured in the patients requiring haemodialysis. Blood was collected and viral DNA was extracted according to the method of Niel et al. (1994) . TTV DNA was amplified in a sensitive, single-step polymerase chain reaction (PCR) assay. Oligonucleotide primers were designed to hybridise to the untranslated region, which is the most conserved region of the TTV genome. PCR amplification was then conducted with the TTV1 (sense, 5'-TGCACT-TCCGAATGGCTGAGTT-3', designed for this study; nt 94-115) and TTV NG0147 (antisense, 5'-GCCAGTC-CCGAGCCCGAATTGCC-3'; nt 209-231) primers (Okamoto et al. 1999 ). The resulting amplicon was 136 bp in length. The indicated base positions of the primers were based on the nucleotide sequences described by Niel et al. (2005) , which are available in GenBank (accession AY823989). The sensitivity of the primer pair was determined by testing the amplification of 10-fold serial dilutions of plasmid 3h (Niel et al. 2005) , which carries the entire TTV genome, yielding a detection limit of 10 femtograms. These experiments were repeated three times. This plasmid was also used as a positive control in the PCR assays. The selected primer sequences were examined for similarities to sequences from other organisms using NCBI BLAST and a high level of specificity was found. Water was used as a negative control.
The amplification was performed using 3 µL of DNA and 2.5 units of Platinum Taq DNA polymerase (Invitrogen, Carlsbad, CA) in a final volume of 50 µL. Af- Key words: TTV -blood donors -haemodialysis patients -southern Brazil ter an initial incubation at 94ºC for 2 min, 55 cycles of PCR were run using the following settings: 94ºC for 40 s, 60ºC for 40 s and 72ºC for 40 s. These cycles were followed by a final elongation at 72ºC for 7 min. Water was used as a negative control. Statistical comparisons were performed using SPSS 13.0 (Pearson chi-Square test or Fisher's exact test, as applicable). Differences were considered significant when the p value was less than 0.05.
The prevalence of TTV DNA in blood donors and patients requiring haemodialysis were 73.3% and 68.8%, respectively. No significant difference in TTV prevalence was observed between these groups. Table shows the demographic, educational, biochemical and serological data for all participants in the study, as well as the duration of treatment for the haemodialysis patients. The TTV prevalence increased with age among blood donors (p = 0.024). The mean ages of the blood donors and the patients requiring haemodialysis were 32.0 (range of 18-64) and 54.2 (range of 22-84) years, respectively. No significant correlation was found between TTV infection and demographic parameters (sex and level of education) in either of the two groups studied. Of the four HBsAg-positive haemodialysis patients, two (50%) were coinfected with TTV. Anti-HCV antibodies were detected in 19 patients, nine (47.4%) of whom were coinfected with TTV. One patient was HIV positive and was coinfected with TTV. Finally, one patient was positive for TTV, HBV and HCV and another was positive for TTV, HCV and HIV (not shown).
The TTV prevalence (73.3%) detected among blood donors was similar to that observed among blood donors from France (66%) (Biagini et al. 2006) and from the northern (60%) (Pinto et al. 2007 ) and southeastern (62%) ) regions of Brazil, but was higher than that found in blood donors from India (43%) (Chattopadhyay et al. 2005) and Belgium (29.7%) (Ali et al. 2004 ). This study again highlights the widespread nature of TTV infection among blood donors around the world and indicates that the parenteral route of transmission may not necessarily play a major role in infection. This observation has been supported by the detection of TTV in saliva (Naganuma et al. 2008) , breast milk (Iso et al. 2001) , semen (Inami et al. 2000) , faeces (Hamza et al. 2011 ) and water (Diniz-Mendes et al. 2008) . The observation that the TTV prevalence increased with age in this group of blood donors was consistent with the results of other studies (Saback et al. 1999 , Salakova et al. 2004 ).
To our knowledge, this study is the first to evaluate the prevalence of TTV infection in Brazilian haemodialysis patients. The prevalence (68.8%) detected among these patients was higher than the prevalence observed among patients requiring haemodialysis from other countries, which ranged from 16-58.5% (Martinez et al. 2000 , Irshad et al. 2010 ). Such differences may be explained by the existence of different routes of virus transmission and lifestyle differences among different populations around the world.
This study did not demonstrate any association between TTV infection and the duration of haemodialysis treatment. This finding is in agreement with the results of previous studies (Chattopadhyay et al. 2005 , Irshad et al. 2010 . Consistent with the results of Irshad et al. (2010) , no biochemical evidence of a link between liver disease and TTV infection was observed in the TTV DNA-positive haemodialysis patients. Furthermore, elevated serum ALT levels were more closely linked to HCV than to TTV.
In conclusion, the TTV prevalence among patients requiring haemodialysis is very high, although it is comparable to that observed in blood donors. The pathology of TTV and the host response to TTV infection warrant further investigation.
